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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve picture quality in a display image even 
when a data voltage applied period is short. 

SOLUTION: A gate line driver 34 applies a gate voltage to many pieces of gate 
lines G1-Gm successively for a prescribed period each. A data line is grouped to 
four groups (d1A-dnA: A groupd1B-dnB: B groupdiC-DnC: C groupdiD-dnD: D 
group) respectively consisting of (n) pieces of data linesand a data line driver 40 
and a multiplexer 38 apply a data voltage to respective data lines of prescribed 
data line group in the prescribed period successively for the data line groups A- 
D. A precharge controller 44 and a voltage switch circuit 46 apply a precharge 

— v/r>itag^-(+v-i-r>r -V-1 ) of the same polaritV-as,the_data voltage next applied to 

respective data lines to respective data line groups A-D through a transistor 42 
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between the time when the data voltage is applied the last time and the time the 
data voltage is applied next. 



CLAIMS 



[Claim(s)] 

[Claim 1]A switching element which has been arranged so that many gate lines 
[ a majority of ] of a book may intersect the data line of a book mutuallyand was 
connected to the data line and a gate line in an intersecting position of the data 
line and a gate linecomprisingA drive of an electrode pair by which prescribed 
interval partition ********** W as carried outa liquid crystal arranged between 
[ said ] electrode pairsand a liquid crystal display in which **************** drives a 
liquid crystal display provided respectively. 

A gate-line-driving means to carry out prescribed period one of said switching 
element of said said display cell which were connected to a gate line of a 
bookimpressed voltage to said gate line and was connected to this gate line. 
[ many ] 

A data-line driving means which changes voltage between electrode pairs of said 
display cell which were connected to the data line of a book and connected to 
said gate line which impresses data voltage to said data lineand with which 
voltage is impressed by said gate-line-driving means within said prescribed 
period to prescribed voltage[ many ] It is said potential control means to control 
much potential of the data line of a book so that data voltage to which potential of 
said data line is impressed may be approached before data voltage is impressed 
to said data line by said data-line driving means. 

[Claim 2]said - much data lines of a book comprise two or more data line groups 
-^--said-datarline driving means^ imp ression of data volt age to said data line -- 
said every data line groups — order — and a drive of the liquid crystal display 
according to claim 1 carrying out within said prescribed period. 
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[Claim 3]Said potential control means so that voltage between electrode pairs of 
said display cell may serve as sufficient value to change to said prescribed 
voltage while said data-line driving means is impressing data voltage to the data 
line in potential of said data lineA drive of the liquid crystal display according to 
claim 1 or 2 controlling potential of the data line. 

[Claim 4]A drive of the liquid crystal display according to claim 3wherein said 
potential control means controls potential of said data line so that potential of 
said data line serves as the minimum of an average value of data voltage 
impressed by said data-line driving meansor an absolute value of said data 
voltage. 

[Claim 5]lmpress said data-line driving means to a part of data linesand different 
voltage of the remaining data line and polarity said potential control meansA 
drive of a liquid crystal display of claim 1 controlling potential of said data line by 
electrically connecting between the data lines with which voltage from which 
polarity differs mutually as data voltage is impressed thru/or claim 3 given in any 
1 paragraph. 

[Claim 6]A drive of the liquid crystal display according to claim 1 to 5 in which 
said potential control means is characterized by said thing [ controlling a majority 
of each potential of the data line of a book ] after data voltage is impressed to the 
data line last time by said data-line driving means before data voltage is 
impressed next. 

[Claim 7]A drive of the liquid crystal display according to claim 6 while said 
potential control means is impressed [ voltage ] to a gate line connected to a 
display cell from which voltage between electrode pairs changes with the data 
voltage impressed to said data line at the nextwherein it controls potential of said 
data line. 

[Claim 8]A drive of a liquid crystal display of claim 1 thru/or claim 7 given in any 1 
paragraph characterized by comprising the following. 

A potential alteration means by which said potential control means changes 

potential of said data line. 
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An on-off control means to control turning on and off of many switching means 
respectively established between said potential alteration means and the data 
line of said large numberand a switching means of said large number. 

[Claim 9]A step which carries out prescribed period one of said switching element 
of said display cell which is a method characterized by comprising the following 
of driving a provided liquid crystal displayimpressed voltage to said gate lineand 
was connected to this gate lineA data voltage impression step which impresses 
data voltage to said data line within said prescribed periodand changes voltage 
between electrode pairs of said display cell to prescribed voltageln advance of 
said data voltage impression steppotential of said data line possesses a control 
step controlled to approach data voltage impressedand it by said control step. A 
drive method of a liquid crystal display shortening time after impressing data 
voltage until voltage between electrode pairs of said display cell reaches said 
prescribed voltage. 

A switching element which has been arranged so that many gate lines [ a 
majority of ] of a book may intersect the data line of a book mutuallyand was 
connected to the data line and a gate line in an intersecting position of the data 
line and a gate line. 

A liquid crystal arranged between [ said ] an electrode pair by which prescribed 
interval partition ********** W as carried outand an electrode pair. 

[Claim 10]A drive method of the liquid crystal display according to claim 9 
performing said thing [ that much data lines of a book comprise two or more data 
line groupsand said data voltage impression step impresses data voltage per 
data line groups ] in order within said prescribed period to each data line groups. 
[Claim 1 1]Said control step so that voltage between electrode pairs of a display 
cell may serve as sufficient value to change to said prescribed voltage while 

~potentialof said data line is impressing data voltage.in said_data_v_oltage 

impression stepA drive method of the liquid crystal display according to claim 9 
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or 10 controlling potential of said data line. 

[Claim 12] A drive method of the liquid crystal display according to claim 
1 1 wherein said control step controls potential of said data line so that potential of 
said data line serves as the minimum of an average value of said data voltageor 
an absolute value of data voltage. 

[Claim 13]lmpress said data voltage impression step to a part of data linesand 
different voltage of the remaining data line and polarity said control stepA drive 
method of a liquid crystal display of claim 9 controlling potential of said data line 
by electrically connecting between the data lines with which voltage from which 
polarity differs mutually as data voltage is impressed thru/or claim 1 1 given in any 
1 paragraph. 

[Claim 14] A drive method of a liquid crystal display of claim 9 performing said 
control step after impressing data voltage to said data line last time before 
impressing data voltage next thru/or claim 13 given in any 1 paragraph. 
[Claim 15]A drive method of the liquid crystal display according to claim 14 
performing said control step while impressing voltage to a gate line connected to 
a display cell from which voltage between electrode pairs changes with the data 
voltage impressed to said data line at the next. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which an invention belongs] The switching element 
which this invention required for the drive and method of the liquid crystal 
displayand was especially connected to the data line and a gate linelt is related 
with the drive of the liquid crystal display which can apply the drive method and 
~ this drive method of the liquid crystal display -which drives the_electrode_pair_by 
which prescribed interval partition ********** wa s carried outthe liquid crystal 
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arranged between [ said ] electrode pairsand the liquid crystal display provided 

^yj^ **************** 

[0002] 

[Description of the Prior Art]Conventionallythe liquid crystal display (LCD) is 
known as a display for displaying the picture of a charactera figureetc. in 
information processorssuch as a personal computer. Since the concentration of a 
pixel can be controlled certainly and it is suitable also for the display of a pacey 
animation or a color picturepromising ** of the LCD of the active matrix driven 
constituted by arranging especially switching elementssuch as a thin film 
transistor (TFT) to matrix form is carried out as a display which replaces CRT. 
They are provided in TFT type LCD by the display cell at matrix formand each 
display cell[ many ] it comes out with the pair of TFT and the electrode which 
were provided in one side of the substrate of the couple by which the placed 
opposite was carried outthe transparent common electrode formed the whole 
surface on the substrate (transparent substrate) of another sideand the liquid 
crystal enclosed between the substrates of a coupleand is constituted. In order to 
make TFT the one for every sequence and to impress voltage to a liquid crystal 
via the gate line and TFT made the one of a book in large numbersmuch data 
lines of the book are formed in said one substrate side. 

[0003]The drive of TFT type LCD carries out prescribed period impression of the 
voltage at a gate lineand makes TFT of each display cell the one for every 
sequence one by one as shown in drawing 10 (A)and. The voltage (data voltage) 
of the size according to the gradation value which should be displayed on the 
display cell [ one / the display cell / TFT ] is impressed to each data line (refer to 
drawing 10 (B)). If and data voltage is impressed to the data line[ the liquid 
crystal of each display cell ] [ TFT ] After light transmittance changed according 
to the size of data voltageand an electric charge is accumulated between 
electrode pairs and TFT is turned offthe state where said light transmittance 
changed with the accumulated electric charges, is. maintained (refer to drawing JO 
(C)). Therebya picture is displayed on LCD. If a liquid crystal continues 
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impressing the voltage of like-pole natures life will become shortbut. If the 
absolute value of impressed electromotive force is the sameeven if polarity 
differsit uses that the light transmittance of a liquid crystal becomes equaland the 
polarity of data voltage is reversed for every [ one line or ] frameand 
reinforcement of the liquid crystal is attained by making it reversed each time and 
driving the polarity of the data voltage impressed to each display cell etc. 
[0004]By the wayas a driver (some above-mentioned drives) which drives the 
data line of LCDthe number and same number ****** driver of the data line are 
used for the drive circuit which impresses data voltage to the data line in many 
cases. Howeverwhen the data line [ a large number (for examplelOOO) 
dramatically in order to realize big-screen-izing of LCD which is an important 
technical problem in LCD developmentand highly minute-ization ] is formedThere 
is a problem that the cost of a driver becomes very high by that for which many 
drive circuits are dramatically needed (for exampleit is necessary to provide four 
driver ICs (it had 250 drive circuits) which prepared 250 outgoing ends for driving 
the 1000 data lines). If the pitch of the display cell of LCD is made small in order 
to realize highly minute-ization of LCDsupposing the pitch of the data line will 
also become small in connection with thisfor exampleit will make it small at about 
15 micronsit will become physical very difficult to mount a driver IC. 
[0005]As art which solves the above-mentioned problemprovide the driver 
provided with the drive circuit of the number of 1/n (n is an integer) of the number 
of the data linesand. Performing what is called a Multiplex drive that provides the 
multiplexer which connects this driver selectively for any of the data line groups 
of an n-tuple beingand drives the data line groups of an n-tuple in order by the 
driver and a multiplexer is also proposed. Since there are few drive circuits as 
compared with the number of the data lines and it can be managed with this 
Multiplex drivethe cost of a driver can be held down lowand also when the pitch 
of the data line is smallmounting of a driver IC is comparatively easy. 

[0006]howeverthe ratio of the number [as opposed tothe-number_oLdrive_ 

circuits in the time which will impress data voltage to each data line groups in the 
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Multiplex drive if the display period (vertical and cycle of a Horizontal 
Synchronizing signal) of a picture is set constant ] of the data lines — n (it is 
called the Multiplex magnification n) becomes large it is alikeand it follows and 
becomes short. For exampleas shown in drawing 10 (D)the data line is divided 
into four data line groups of A group - D groupand supposing it impresses data 
voltage to the display cell connected to each data line groups in orderthe length 
of the period when data voltage is impressed to each display cell will be set to 
one fourth when not performing the Multiplex drive. By thisas shown in drawing 
10 (E)the length of a data voltage applied period runs short (the insufficiency of 
an applied period is shown as ti)The gradation value expressed with that (the 
insufficiency of inter-electrode voltage is shown as Vi) which does not reach the 
predetermined value corresponding to the data voltage to which inter-electrode 
voltage was impressed with the light transmittance of the liquid crystal of each 
display cell was not in agreement with the gradation value which should be 
displayed on each display celland there was a problem that the image quality of a 
display image deteriorated. 

[0007]For this reasonit was difficult to enlarge the size of the Multiplex 
magnification n according to the reason for having made the Multiplex 
magnification n two (the number of drive circuits is 1/2 of the number of the data 
lines) grade in many casesand having mentioned it above in the conventional 
Multiplex drive. 

[0008]This invention was accomplished in consideration of the above-mentioned 
factand also when a data voltage applied period is shortit is the purpose to 
acquire the drive and drive method of the liquid crystal display on which a picture 
can be displayed by high definition. 
[0009] 

[Means for Solving the Problem]To achieve the above objectsa drive of a liquid 
crystal display concerning this invention is provided with the following. 

A switching element which has been arranged so that many gate lines [ a 

majority of ] of a book may intersect the data line of a book mutuallyand was 



Best Available Copy 



connected to the data line and a gate line in an intersecting position of the data 
line and a gate line. 

An electrode pair by which prescribed interval partition ********** was carried out. 
It is a drive of a liquid crystal arranged between [ said ] electrode pairsand a 
liquid crystal display in which **************** drives a liquid crystal display 
provided respectivelyA gate-line-driving means to carry out prescribed period one 
of said switching element of said said display cell which were connected to a 
gate line of a bookimpressed voltage to said gate line and was connected to this 
gate line[ many ] A data-line driving means which changes voltage between 
electrode pairs of said display cell which were connected to the data line of a 
book and connected to said gate line which impresses data voltage to said data 
lineand with which voltage is impressed by said gate-line-driving means within 
said prescribed period to prescribed voltage[ many ] It is said potential control 
means to control much potential of the data line of a book so that data voltage to 
which potential of said data line is impressed may be approachedbefore data 
voltage is impressed to said data line by said data-line driving means. 

[0010]ln the aboveimpression of data voltage to the data line by a data-line 
driving meansWhen voltage is impressed to a gate lineit is carried out in the 
stateone [ a switching element of each display cell connected to this gate 
line ]and current flows via the data line with impression of data voltageVoltage 
between electrode pairs of a display cell [ one / it is connected to this data 
lineand / a display cell / a switching element ] changes to prescribed voltage. 
Although time after starting impression of data voltage until voltage between 
electrode pairs changes to prescribed voltage receives influence of [ for 
capacitance contained in a part for capacitance and the data line between 
electrode pairs ]hereGenerallya direction for capacitance [ data line ] has large 
electric capacityand influence is greater than a part for capacitance between 

~ electrode-pairs: — — ______ 

[001 1]For this reasonbefore data voltage is impressed to the data linemuch 



Best Available Copy 



potential of the data line of a book is controlled by this invention to approach data 
voltage to which potential of the data line is impressed by a potential control 
means. By thiswhen impressing data voltage to each data linepotential of each 
data line at least will serve as a value near data voltage impressed to the next. 
Therebytime after starting impression of data voltage until voltage between 
electrode pairs of a display cell reaches prescribed voltage becomes short. 
[0012]Thereforealso when a data voltage applied period to each data line is 
shortinter-electrode voltage of each display cell reaches prescribed voltage 
corresponding to a size of impressed data voltageSince light transmittance of a 
liquid crystal of each display cell can be coincided with light transmittance 
corresponding to a gradation value which should be displayed on each display 
cellalso when a data voltage applied period is shorta picture can be displayed by 
high definition. 

[0013]moreover — much this inventions comprise data line groups of plurality 
[ data line / of a book ] in the above-mentioned invention — a data-line driving 
means -- impression of data voltage to the data line — every data line groups — 
order — and it is characterized by carrying out within said prescribed period. 
[0014]The Multiplex drive to which much data voltage is impressed in order for 
two or more data line groups of every to the data line of a book by the above will 
be performed. As mentioned abovesince a picture can be displayed by high 
definition also when data voltage applied period of this invention is shortThe 
number of the data lines which constitute each data line groups for the Multiplex 
magnification greatly can be lessenedand a picture can be displayed by high 
definition also as having increased the number of data line groups (in connection 
with thisa data voltage applied period becomes short). Since the number of the 
data lines which constitute each data line groups can be lessenedbig-screen- 
izing of a liquid crystal display and highly minute-ization are easily realizable. 
[0015]ln more detailwhile a data-line driving means is impressing data voltage to 
the data linea potential control means controls potential of the data line so that _ 
voltage between electrode pairs of a display cell serves as sufficient value to 
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change to said prescribed voltage. 

[0016]The potential control means can control potential of the data line so that 
potential of the data line serves as the minimum of an average value of data 
voltage impressed by a data-line driving meansor an absolute value of said data 
voltagefor example. 

[0017]ln the above-mentioned inventionthis invention a data-line driving 
meansDifferent voltage of the remaining data line and polarity is impressed to a 
part of data linesand a potential control means is characterized by controlling 
potential of said data line by electrically connecting between the data lines with 
which voltage from which polarity differs mutually as data voltage is impressed. 
[0018]lf data voltage from which polarity differs mutually is impressed to the data 
line of a coupleboth data lines will serve as potential which differs in polarity 
mutually. Supposing it electrically connects both data lines herepotential of both 
data lines can be made equalwithout consuming electric power by that into which 
current flows (an electric charge moves) so that potential of both data lines may 
become equal. Thereforein impressing data voltage so that much polarity of data 
voltage to impress may be reversed to each of the data line of a book each time. 
Since potential of the data line can be made into a value near data voltage 
impressed to the next by electrically connecting between the data lines with 
which voltage from which polarity differs mutually as data voltage is 
impressedwithout consuming electric powerpower consumption can be reduced. 
[0019]lt is common to reverse each time the polarity of voltage impressed to 
each display cell of a liquid crystal display when driving a liquid crystal display. 
For this reasonimpress different voltage of the remaining data line and polarity to 
a part of data lines as data voltageand. In changing the polarity of data voltage 
impressed to a part of said data lines and said remaining data lines so that the 
polarity of voltage impressed to each display cell may be reversed each 
timeElectrically connecting between the data lines with which voltage from which 
polarity differs mutually as data voltage as stated also in advance is impressed. _ 
so that it may mention laterlf it is made to carry out while voltage is impressed to 
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a gate line connected to a display cell from which voltage between electrode 
pairs changes with the data voltage impressed to the data line at the nextCurrent 
flows so that voltage between electrode pairs of each display cell may become 
equaland voltage between electrode pairs of each display cell can be made into 
a value near data voltage impressed to the nextwithout consuming electric power. 
Thereforepower consumption can be reduced further. 

[0020]The potential control means can control a majority of each potential of the 
data line of a bookafter data voltage is impressed to the data line last time by a 
data-line driving means before data voltage is impressed next. 
[0021]This invention is characterized by a potential control means controlling 
potential of the data linewhile voltage is impressed to a gate line connected to a 
display cell from which voltage between electrode pairs changes with the data 
voltage impressed to the data line at the next in the above-mentioned invention. 
[0022]Control of potential of the data line in this invention may gowhen voltage is 
impressed to neither of the gate linesbut as mentioned abovelf it is made to 
control potential of the data line while voltage is impressed to a gate line 
connected to a display cell from which voltage between electrode pairs changes 
with the data voltage impressed to the data line at the nextSince voltage between 
electrode pairs of a display cell connected to said gate line also approaches data 
voltage impressed to the next with control of potential of said data lineAfter 
starting impression of data voltagetime until voltage between electrode pairs of a 
display cell changes to a value corresponding to a gradation value which should 
be displayed on a display cell can be shortened furtherand a data voltage applied 
period can be shortened further. 

[0023]A potential alteration means by which a potential control means changes 
potential of the data line in this inventionlt can constitute including an on-off 
control means to control turning on and off of many switching means respectively 
established between said potential alteration means and the data line of said 

large numberand a switching means of said large number. 

[0024]A drive method of a liquid crystal display concerning this inventionA 
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switching element which has been arranged so that many gate lines [ a majority 
of ] of a book may intersect the data line of a book mutuallyand was connected to 
the data line and a gate line in an intersecting position of the data line and a gate 
lineAn electrode pair by which prescribed interval partition ********** was carried 
outand a liquid crystal arranged between [ said ] electrode pairsA step which 
carries out prescribed period one of said switching element of said display cell 
which **************** is the method of driving a liquid crystal display provided 
respectively! mpressed voltage to said gate lineand was connected to this gate 
lineA data voltage impression step which impresses data voltage to said data line 
within said prescribed periodand changes voltage between electrode pairs of 
said display cell to prescribed voltageln advance of said data voltage impression 
steppotential of said data line possesses a control step controlled to approach 
data voltage impressedand it by said control step. It is characterized by 
shortening time after impressing data voltage until voltage between electrode 
pairs of said display cell reaches said prescribed voltage. 
[0025]By thisas well as the above when a data voltage applied period to each 
data line is shortlnter-electrode voltage of each display cell reaches prescribed 
voltage corresponding to a size of impressed data voltageand since light 
transmittance of a liquid crystal of each display cell can be coincided with light 
transmittance corresponding to a gradation value which should be displayed on 
each display cellAlso when a data voltage applied period is shorta picture can be 
displayed by high definition. 

[0026]Much this inventions comprise data line groups of plurality [ data line / of a 
book ] in the above-mentioned inventionand a data voltage impression step is 
characterized by performing impressing data voltage per data line groups in 
order within said prescribed period to each data line groups. 
[0027]As mentioned abovesince a picture can be displayed by high definition 
also when data voltage applied period of this invention is shortThe number of the 
data lines which constitute each data line groups for the Multiplex-magnification 
at the time of performing the Multiplex drive as mentioned above greatly can be 
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lessenedand a picture can be displayed by high definition also as having 
increased the number of data line groups (in connection with thisa data voltage 
applied period becomes short). Since the number of the data lines which 
constitute each data line groups can be lessenedbig-screen-izing of a liquid 
crystal display and highly minute-ization are easily realizable. 
[0028]ln more detailwhile potential of the data line is impressing data voltage in a 
data voltage impression stepthe control step can control potential of the data line 
so that voltage between electrode pairs of a display cell serves as sufficient value 
to change to said prescribed voltage. 

[0029]The control step can control potential of the data line so that potential of 
the data line serves as the minimum of an average value of data voltageor an 
absolute value of data voltagefor example. 

[0030]ln the above-mentioned inventionthis invention a data voltage impression 
stepDifferent voltage of the remaining data line and polarity is impressed to a part 
of data linesand a control step is characterized by controlling potential of the data 
line by electrically connecting between the data lines with which voltage from 
which polarity differs mutually as data voltage is impressed. Potential of the data 
line can be made into a value near data voltage impressed to the next like the 
above by thiswithout consuming electric powerand power consumption can be 
reduced. 

[0031 ]A control step can be performed after impressing data voltage to said data 
line last time before impressing data voltage next. 
[0032]This invention is characterized by performing a control stepwhile 
impressing voltage to a gate line connected to a display cell from which voltage 
between electrode pairs changes with the data voltage impressed to the data line 
at the next in the above-mentioned invention. By thisafter starting impression of 
data voltagetime until voltage between electrode pairs of a display cell changes 
to a value corresponding to a gradation value which should be displayed on a 
display cell can be shortened furtherand a data voltage applied period can be - 
shortened further. 
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[0033] 

[Embodiment of the lnvention]Hereafterwith reference to drawingsthe 
embodiment of this invention is described in detail. Although explained using the 
numerical value which does not have trouble in this invention belowthis invention 
is not limited to the numerical value indicated below. 

[0034][A 1st embodiment] The liquid crystal display unit (LCD unit) 30 concerning 
this embodiment is shown in drawing 1 . LCD unit 30 is provided with the drive 32 
as a drive of the liquid crystal display concerning this inventionand the reflection 
type liquid crystal display (LCD) 10 as a liquid crystal display. 
[0035]As shown in drawing 2 LCD10 is provided with the substrates 14 and 16 
(howeverthe substrate 16 transparent substrate) of the couple by which 
prescribed interval partition ********** wa s carried out with the spacer 12and the 
liquid crystal 18 is enclosed among the substrates 14 and 16. The transparent 
electrode 20 is formed in the field which touches the liquid crystal 18 of the 
substrate 16 on the whole surface, moreover ~ the layer of crystal silicon is 
formed in the field which touches the liquid crystal 18 of the substrate 14and 
many thin film transistors (TFT) 24 are formed on this crystal silicon layer at 
matrix form (refer to drawing 2 ) — every — the electrode 22 is formed 
corresponding to TFT24. 

[0036] Drawing 1 shows the circuit of LCD10 in simple. Although a graphic display 
is omittedthe above-mentioned electrode 22 is respectively connected to the 
sauce of each TFT24and the liquid crystal 18 is inserted into the electrode 22 
and the transparent electrode 20. Typicallyusing the sign of a capacitorthe 
numerals "18" of a liquid crystal are attached and drawing 2 shows the liquid 
crystal 18 corresponding to a single pixelthe electrode 22and the transparent 
electrode 20. The liquid crystal 18 corresponding to this single pixel constitutes 
the display cell of this invention respectively with the electrode 22the transparent 
electrode 20and TFT24. The transparent electrode 20 is connected to the 
common terminal 26t In this embodimentthe common terminal 26 is grounded- 
and potential of the transparent electrode 20 is considered as regularity (earth 
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potentials). 

[0037]The gate lines G1-Gm of m book prolonged along a determined direction in 
the substrate 14 side are formed in LCDIOand the gate of each TFT24 is 
connected for any of the gate lines G1-Gm being. Each of the gate lines G1-Gm 
is connected to the gate line driver 34 as a gate-line-driving meansand the gate 
line driver 34 is connected to LCD controller 36. 

[0038]Data-line d1 A-dnA of the 4xn book prolonged in accordance with the 
direction which intersects the gate lines G1-Gmd1 B-dnBd1 C-dnCand d1 D-dnD 
are provided in the substrate 14 side of LCDIOand the drain of each TFT24 is 
connected for any of each data line being. Four data-line-groups d1 A-dnA (data- 
line-groups A) to which the data line changes from the data line of n book 
respectivelyand d1 B-dnB (data-line-groups B) d1 C-dnC (data-line-groups C) 
And d1 D-dnD (data-line-groups D) The group division is carried out. The end of 
each data line is respectively connected to the multiplexer 38 provided with the 
outgoing end of the total (4xn) of the data lineand the same number. The 
multiplexer 38 is provided with n input edgesand this n input edge is respectively 
connected to the data-line driver 40 via the signal wires d1-dn. The data-line 
driver 40 and the multiplexer 38 support the data-line driving means of this 
invention. The data-line driver 40 and the multiplexer 38 are connected to LCD 
controller 36. 

[0039]The other end of each data line is respectively connected to the sauce of 
the transistor 42. In order to distinguish each transistor belown transistors 
connected to data-line-groups A d1 A-dnA "The transistor group 42A M n 
transistors connected to data-line-groups B d1 B-dnB "The transistor group 
42B"n transistors by which n transistors connected to data-line-groups Cd1 C- 
dnC were connected to "transistor group 42C" data-line-groups D d1 D-dnD are 
called "the transistor group 42D." The gate of each transistor of the transistor 
groups 42A42B42Cand 42D is respectively connected to the precharge controller 
44and the precharge controller 44 is connected to LCD controller 36; Each - - 
above-mentioned transistor 42 supports the switching means of this inventionand 
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the precharge controller 44 supports the on-off control means of this invention. 
[0040]The drain of each transistor of the transistor groups 42A42B42Cand 42D is 
respectively connected to the voltage switching circuit 46. The voltage switching 
circuit 46 is connected to LCD controller 36and precharge voltage +Vi and -Vi 
are supplied. The voltage switching circuit 46 impresses precharge voltage +Vi 
or -Vi to the drain of said transistor according to the directions from LCD 
controller 36. The transistor groups 42A42Band 42Cthe precharge controller 
44the voltage switching circuit 46and LCD controller 36 support the potential 
control means of this inventionand the voltage switching circuit 46 supports the 
potential alteration means of this invention. 

[0041]As one half of the values of the maximum of the data voltage later 
mentioned as precharge voltage +Viand precharge voltage-Vione half of the 
values of the minimum of data voltage can be used. As an examplewhen the 
maximum of data voltage is +2.5 V and the minimum is -2.5Vit can be referred to 
as precharge voltage +Vi=+1 .25V and -Vi=-1 .25V (namelyaverage value of the 
data voltage impressed). The voltage switching circuit 46 is actually constituted 
including switching elementssuch as a transistoralthough typically shown by 
drawing 1 as a switch. 

[0042]Nextan operation of a 1st embodiment is explained. When displaying a 
picture on LCD10LCD controller 36The operation of the gate line driver 34 is 
controlled so that the gate line with which prescribed period impression of the 
gate voltage which makes one TFT24 connected to this gate line to any one of 
the gate lines G1-Gm of m book is carried outand said gate voltage is impressed 
changes one by one for said every predetermined time. LCD controller 36 
synchronizes with the timing to which the gate line driver 34 changes the gate 
line which impresses gate voltageThe image data showing the gradation value 
which should be displayed on each display cell of the display cell sequence 
connected to the gate line with which gate voltage is impressed is outputted to 

the data-line driver 40 one by one. — - 

[0043]The data-line driver 40 takes out in order the image data for n display cells 
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connected to predetermined data line groups from the image data showing the 
gradation value which should be displayed on each inputted display celland. It 
repeats outputting the voltage (data voltage) of the size corresponding to the 
gradation value which the taken-out image data expresses to the multiplexer 38 
via the signal wires d1-dn. Thereby from the data-line driver 40the data voltage 
which should be impressed to the display cell connected to each data line groups 
is outputted to the multiplexer 38 sequentially from data-line-groups A. In the 
multiplexer 38the data voltage outputted from the data-line driver 40 is impressed 
to each corresponding data line of data line groups. 
[0044]As this shows drawing 3 (B)within the period when gate voltage is 
impressed to the predetermined gate lineData voltage will be impressed to data- 
line-groups A-D in orderand this data voltage will be impressed between the 
electrode pairs which comprise the electrode 22 and the transparent electrode 20 
of each display cell. [ one / the transparent electrode / TFT24 ] Thusthe drive 32 
concerning this embodiment performs the Multiplex drive of the Multiplex 
magnification n= 4 to LCD10. 

[0045]As the polarity of data voltage is shown in drawing 4 (A)the same polar 
data voltage is impressed to all the display cells of LCD10 when displaying the 
picture of a certain frameAs it may be made to reverse the polarity of data 
voltage for every one picture and is shown in drawing 4 (B)lmpress the same 
polar data voltage to the sequence of the display cell connected to the same gate 
line when displaying the picture of a certain frameand reverse the polarity of data 
voltage for every gate line of one lineand. It may be made to impress respectively 
the data voltage impressed to each display cell sequence last timeand polar 
different data voltage in the following frame. 

[0046]On the other handif the polarity of the data voltage with which LCD 
controller 36 is impressed to each data line via the data-line driver 40 and the 
multiplexer 38 is positiveprecharge voltage +Vi will be supplied to the drain of 
— each transistor of the transistor groups 42A-42Dlf the polarity of the data voltage - 
impressed to said each data line is negativethe voltage switching circuit 46 will 
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be changed so that precharge voltage-Vi may be supplied to the drain of each of 
said transistor. Namelywhen the polarity of data voltage is reversed for every one 
picture like drawing 4 (A). Precharge voltage is also changed for every one 
pictureand when the polarity of data voltage is reversed for every gate line of one 
line like drawing 4 (B)precharge voltage is also switched for every gate line of 
one line. 

[0047]LCD controller 36 makes the transistor groups 42A-42D connected to data- 
line-groups A-D the one [ the timing respectively shown in drawing 3 (C) ] via the 
precharge controller 44 in order. 

[0048]To the data line before data voltage is impressedby this for every data-line- 
groups A-D. Nextthey will be impressed by the data voltage impressed and the 
precharge voltage (+Vi or -Vi) of like-pole natureand the potential of each data 
linethe precharge voltage impressed when data voltage was impressed via the 
data-line driver 40 and the multiplexer 38and abbreviation — an equal value, that 
isit is changing to the value near the data voltage impressed to the next (when 
the ranges of data voltage are +2.5 V - -2.5 V and precharge voltage is +1 .25V or 

-1 .25Vit changes to the average value of the data voltage impressed) -- things — 
** 

[0049]When impressing precharge voltage to the data line groups B-DSince one 
[ TFT24 of each display cell of the display cell sequence which gate voltage is 
impressed to the gate line as shown in drawing 3 (A)and is connected to this gate 
line ]When precharge voltage is impressed between electrode pairs about the 
display cell connected for any of each data line of data-line-groups B-D being 
among said display cell sequences and data voltage is impressedthe voltage 
between electrode pairs of said display cell serves as a value which was 
abbreviated-in agreement with precharge voltage. 

[0050]Thereforethe inter-electrode voltage of the display cell [ one / as shown in 
drawing 3 (D) / if impression of data voltage is started to each data line groups / 

the display cell / TFT24 ]As compared with the case (refer to drawing,*! 0 ( E)> _ . 

where it does not prechargethe value corresponding to the data voltage 
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impressed before the data voltage applied period expired is reached. Since the 
light transmittance of the liquid crystal 18 arranged between electrode pairs 
changes according to the voltage between electrode pairsits light transmittance 
of the liquid crystal 18 of a display cell will correspond with the light transmittance 
corresponding to the gradation value which should be displayed on a display cell 
by the above. Therebyalso when the Multiplex magnification is large and the 
applied period of the data voltage to each display cell is shorta picture can be 
displayed by high definition. 

[0051]When gate voltage was not impressed to the gate linewere making it one 
[ transistor group / 42A ] abovebut. Also when timing which starts impression of 
the gate voltage to a gate line as a fictitious outline shows is carried out early not 
at the thing limited to this but at drawing 3 (A) and each transistor of the 
transistor group 42A makes it onegate voltage may be made to be impressed to 
the gate line. Also about each display cell connected to data-line-groups A d1 A- 
dnA connected to the transistor group 42A by this, the time of data voltage being 
impressed -- the voltage between electrode pairs - precharge voltage — 
abbreviation since time since it will be considered as the equal valueafter 
starting impression of data voltage until the voltage between electrode pairs is in 
agreement with data voltage becomes shorterit is desirable. 
[0052]When it is performed above and polarity impresses positive data 
voltageSince the voltage between electrode pairs of each display cell which 
impresses each data line and data voltage serves as +Viand the potential of the 
data line serves as -Vi when polarity impresses negative data voltageAmplitude 
of the data voltage which should be driven with the data-line driver 40 is made 
small (supposing +2.5V and the minimum are [ -2.5 V and precharge voltage Vi ] 
**1.25Vthe maximum of data voltage). What said amplitude is set to +2.5 V- 
1 .25V - -2.5 V+1 .25Vi.e.+1 .25V- -1 .25V for becomes possible. 
[0053]Although he was trying to make the transistor of each group of the 
transistor groups 42A-42D one_[ mutually, different timing ] abovelt may bernade 
to make all the transistors of the transistor groups 42A-42D the one in not the 
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thing limited to this but the timing which makes one the transistor group 42A 
shownfor example in drawing 3 (C). It cannot be overemphasized that it is more 
desirable to impress gate voltage to a gate line as mentioned above at drawing 3 
(A) at this time as a fictitious outline shows. 

[0054][A 2nd embodiment] Nexta 2nd embodiment of this invention is described. 
The same numerals are given to the same portion as a 1st embodimentand 
explanation is omitted. As shown in drawing 5 the voltage switching circuit 46 is 
omitted andas for the drain of each transistor of the transistor groups 
42A42B42Cand 42Dthe drive 50 concerning a 2nd embodiment is respectively 
grounded via the terminal 48. According to a 2nd embodimentthe wiring to which 
between the drain of each transistor and ground edges is connected supports the 
potential control means of this invention. 

[0055]Nextan operation of a 2nd embodiment is explained. In a 2nd 
embodimentthe data-line driver 40 changes the polarity of data voltageas shown 
in drawing 4 (B)and he displays a picture on LCDIOThe precharge controller 44 
is made one [ the timing which shows drawing 3 (C) respectively the transistor 
groups 42A-42D connected to the data line groups A-D ] in order. When the 
polarity of data voltage is changed like drawing 4 (B)the polarity of the data 
voltage impressed to each data line will be reversed each timebut. If one [ each 
transistor of the transistor groups 42A-42D ]the potential of the data line 
connected to the transistor [ one / the transistor / at least ] will be set to 0V (earth 
potentials). Thereforethe potential of each data line in case data voltage is 
impressed will serve as a value (maximum of the absolute value of the data 
voltage impressed in detail) near the data voltage impressed. 
[0056]About data-line-groups B-Dwhen one [ each transistor of the transistor 
groups 42B-42D ]gate voltage is impressed to the gate lineSince one [ TFT24 of 
each display cell of the display cell sequence connected to this gate line ]voltage 
between electrode pairs is also set to 0V about the display cell connected for any 

pf_each_data line of the data line_groups B-D being among said display cell - — 

sequences. Since the polarity of the data voltage impressed to each display cell 
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is reversed each timethe voltage between electrode pairs of each display cell 
connected to data-line-groups B-Dwhen data voltage is impressed via the data- 
line driver 40 and the multiplexer 38it is changing to the value near the data 
voltage impressed — things - ** 

[0057]Thereforewhen impression of data voltage is started to each data line 
groupsas shown in drawing 3 (E)the inter-electrode voltage of a display cellAs 
compared with the former ( drawing 10 (E))before a data voltage applied period 
expiresthe value corresponding to data voltage will be reachedand the light 
transmittance of the liquid crystal 18 of a display cell will also be in agreement 
with the light transmittance corresponding to the gradation value which should be 
displayed on a display cell. Therebyalso when the Multiplex magnification is large 
and the applied period of the data voltage to each display cell is shorta picture 
can be displayed by high definition. It may be made to make all the transistors of 
the transistor groups 42A-42D the one in the timing which makes one the 
transistor group 42A shown in drawing 3 (C) also in a 2nd embodiment. It is more 
desirable to impress gate voltage to a gate line at drawing 3 (A) at this timeas a 
fictitious outline shows. 

[0058]ln changing the polarity of data voltage for every one picture as shown in 
drawing 4 (A)and displaying a picture on LCDIOSince the same polar data 
voltage is impressed to each data line while displaying one picturethe potential of 
each data line in case data voltage is impressed serves as the data voltage and 
like-pole nature which are impressed to the display cell sequence of the head 
connected to the gate line G1 except for the time of impressing data voltage. For 
this reasonit is not preferred while impressing gate voltage to neither of the gate 
lines G1-Gmand to change only the potential of the data line. [ like transistor 
group A explained above ] [ a transistor ] 

[0059]Thereforein changing the polarity of data voltage for every one picture and 
displaying a picture on LCD 10. As a fictitious outline showstiming of the gate 

voltage impression start to a gate line is early made drawing 3 (A)Each transistor _ . 

of the transistor groups 42A-42D is made one [ the state where gate voltage is 



Best Available Copy 



impressed to the gate line ] (whether each transistor of the transistor groups 42A- 
42D is made one [ the timing shown in drawing 3 (C) ] in order.), or all the 
transistors of the transistor groups 42A-42D are made one [ the timing which 
makes one the transistor group 42A shown in drawing 3 (C) ] - what is 
necessary is just to make it like By thiswhen data voltage is impressed to each 
display cellthe voltage between electrode pairs of each display cell will change to 
the value near OVi.e.the data voltage impressed. 

[0060]Although the terminal 48 was grounded aboveit replaces with this and may 
be made to impress fixed voltage to the terminal 48. For examplewhen the 
absolute value of the maximum of data voltage changes with polarity of data 
voltagethe voltage equivalent to the average value of the maximum of data 
voltage in case polarity is positiveand the maximum (minimum of data voltage) of 
data voltage in case polarity is negative can be impressed to the terminal 48. By 
thiseven if it is a case where the absolute value of the maximum of data voltage 
changes with polarity of data voltageAfter impression of the data voltage to the 
data line is startedtime until the voltage between electrode pairs of a display cell 
reaches the value corresponding to the gradation value which should be 
displayed on a display cell can be made approximately regulated irrespective of 
the polarity of the data voltage to impress. 

[0061][A 3rd embodiment] Nexta 3rd embodiment of this invention is described. 
The same numerals are given to the same portion as a 1st embodimentand 
explanation is omitted. As shown in drawing 6 the drive 52 concerning a 3rd 
embodimentThe inside of each transistor of the transistor groups 42A42B42Cand 
42DThe drain of the transistor with which sauce was connected to the odd- 
numbered data line (namelydata-line d1Ad3A -dlBand d3B-d1Cand d3C~ 
dlDand d3D~) of each data-line-groups ABCand D is connected to the electric 
supply line 54Aand sauce Each data-line-groups ABThe drain of the transistor 
connected to the even-numbered data line (namelydata-line d2Ad4A »d2Band 
d4B— d2Cand d4G-d2Dand d4D») of C and D-is connected to the electric supply 
line 54B. 
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[0062]The electric supply lines 54A and 54B are connected to the voltage 
switching circuit 46. The voltage switching circuit 46 impresses precharge voltage 
+V1 or -Vi to the electric supply lines 54A and 54B according to the directions 
from LCD controller 36. Howeverthe polarity of the precharge voltage which the 
voltage switching circuit 46 impresses to the electric supply lines 54A and 54B 
differs mutuallyWhile impressing precharge voltage-Vi to the electric supply line 
54B while impressing precharge voltage +Vi to the electric supply line 54Aand 
impressing precharge voltage-Vi to the electric supply line 54Aprecharge voltage 
+Vi is impressed to the electric supply line 54B. According to a 3rd 
embodimentthe electric supply lines 54A and 54B and the voltage switching 
circuit 46 support the potential alteration means of this invention. 
[0063]Nextan operation of a 3rd embodiment is explained. The data-line driver 40 
concerning a 3rd embodiment impresses polar different data voltage to the odd- 
numbered data line of each data-line-groups ABCand Dand the even-numbered 
data line groups mutually (refer to drawing 4 (C) or (D)). As shown in drawing 4 
(C)it may be made reversed for every gate line of one lineand it may be made to 
reverse the polarity of the data voltage impressed to each data line for every one 
pictureas shown in drawing 4 (D). 

[0064]LCD controller 36 via the data-line driver 40 and the multiplexer 38 Each 
data-line-groups Alf the polarity of the data voltage impressed to the odd- 
numbered data line of BCand D is positive (that isthe polarity of the data voltage 
impressed to the data line whose number is even. negative)to the electric supply 
line 54A precharge voltage +ViThe voltage switching circuit 46 is changed so 
that precharge voltage-Vi may be impressed to the electric supply line 54Blf the 
polarity of the data voltage impressed to the odd-numbered data line is negative 
(the polarity of the data voltage impressed to the data line whose number is even 
is positive)to the electric supply line 54A precharge voltage-ViThe voltage 
switching circuit 46 is changed so that precharge voltage +Vi may be 

respectively impressed-to the electric supply line 54B. 

[0065]Namelywhen the polarity of the data voltage impressed to each data line is 
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reversed for every gate line of one line like drawing 4 (C). The operation of the 
voltage switching circuit 46 is controlled so that the polarity of the precharge 
voltage impressed to the electric supply lines 54A and 54B also changes for 
every gate line of one lineWhen the polarity of the data voltage impressed to 
each data line is reversed for every one picture like drawing 4 (B)the operation of 
the voltage switching circuit 46 is controlled so that the polarity of the precharge 
voltage impressed to the electric supply lines 54A and 54B also changes for 
every one picture. LCD controller 36 makes the transistor groups 42A-42D 
connected to data-line-groups A-D the one [ the timing respectively shown in 
drawing 3 (C) ] via the precharge controller 44 in order. 
[0066]The data voltage impressed to the next to each data line and the 
precharge voltage (+Vi or -Vi) of like-pole nature are impressed for every data- 
line-groups A-D like a 1st embodiment by thisThe potential of each data line in 
case data voltage is impressedlt changes to the value near the data voltage 
impressed (for examplewhen the ranges of data voltage are +2.5 V - -2.5 V and 
precharge voltage is +1 .25V or -1 .25V). Will change to the average value of the 
data voltage impressedand. When precharge voltage is impressed between 
electrode pairs about the display cell connected for any of each data line of data- 
line-groups B-D being and data voltage is impressedthe voltage between 
electrode pairs of said display cell will serve as a value which was abbreviated-in 
agreement with precharge voltage. 

[0067]Thereforesince the inter-electrode voltage of the display cell [ one / the 
display cell / TFT24 ] will reach the value corresponding to data voltage before a 
data voltage applied period expires as shown in drawing 3 (D) if impression of 
data voltage is started to each data line groupsThe light transmittance of the 
liquid crystal 18 of a display cell will also be in agreement with the light 
transmittance corresponding to the gradation value which should be displayed on 
a display cell. Therebyalso when [ that the Multiplex magnification is large ] the 
applied period of the data voltage to each display cell is shorta picture can be 
displayed by high definition. 
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[0068]Also in a 3rd embodimentalso when timing which starts impression of the 
gate voltage to a gate line as a fictitious outline shows is carried out early at 
drawing 3 (A) and each transistor of the transistor group 42A makes it onegate 
voltage may be made to be impressed to the gate line. It may be made to make 
all the transistors of the transistor groups 42A-42D the one in the timing which 
makes one the transistor group 42A shown in drawing 3 (C) simultaneously. It 
cannot be overemphasized that it is more desirable to impress gate voltage to a 
gate line at drawing 3 (A) at this time as a fictitious outline shows. 
[0069][A4th embodiment] Nexta 4th embodiment of this invention is described. 
The same numerals are given to the same portion as a 3rd embodimentand 
explanation is omitted. As shown in drawing 7 the voltage switching circuit 46 is 
omitted andas for the drain of each transistor of the transistor groups 
42A42B42Cand 42Dthe drive 56 concerning a 4th embodiment is respectively 
grounded via the earthing conductor 58. According to a 4th embodimentthe 
earthing conductor 58 supports the potential alteration means of this invention. 
[0070]Nextan operation of a 4th embodiment is explained. The data-line driver 40 
concerning a 4th embodimentPolar different data voltage is mutually impressed 
to the odd-numbered data line of each data-line-groups ABCand Dand the even- 
numbered data line groups like a 3rd embodiment described previouslyand the 
polarity of the data voltage impressed to each data line is reversed for every gate 
line of one line (refer to drawing 4 (C)). LCD controller 36 is made one [ the 
timing which shows drawing 3 (C) respectively the transistor groups 42A-42D 
connected to the data line groups A-D ] in order. 

[0071]Since polar different voltage is respectively impressed to the ****** data 
line as data voltage in a 4th embodimentthe potential of the ****** data line differs 
in polarity mutually. For this reasonone of each transistor of the transistor groups 
42A-42D will move an electric charge in the direction shown in drawing 7 by an 
arrow via the earthing conductor 58or its reverse direction so that the mutual 
- potential of the ****** data line may be equally set to 0V. Since gate voltage-is 
impressed to the gate line when one [ each transistor of the transistor groups 
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42A-42D ]One [ TFT24 of each display cell connected to this gate line ]An 
electric charge moves via the earthing conductor 58 so that the voltage between 
electrode pairs of the display cell of the couple respectively connected to the 
****** data line as the display cell connected for any of each data line of the data 
line groups B-D being was shown in drawing 8 (B) may be mutually set to OV 
equally. 

[0072]ln drawing 8 (B)the transistor 42 and the data-line driver 40 are shown 
typicallyand the graphic display of the multiplexer 38 is omitted. 
[0073]Although it is common to make it reversed each time as for the polarity of 
the data voltage impressed to each display cell of LCDIOAs typically shown in 
drawing 8 (A) with the conventional drive methodthe display cell to which data 
voltage positive in polarity was impressed last timeThe polarity of the voltage 
between electrode pairs serves as negative by the electric charge accumulated 
between electrode pairs flowing into a ground edge as discharge currentand 
setting voltage between electrode pairs to OVwhen data voltage is impressed to 
next timeand also impressing data voltage negative in polarity. Charging current 
flows through the display cell to which data voltage negative in polarity was 
impressed last time until the voltage between electrode pairs will be set to 0V 
and also the polarity of the voltage between electrode pairs will serve as a 
positive predetermined valueif data voltage positive in polarity is impressed to 
next time. Thereforethe electric charge (and electric charge accumulated in the 
data line) accumulated between the electrode pairs of the display cell which 
impresses data voltage was thrown away vainly. This is the same also about the 
1st explained previously - a 3rd embodiment. 

[0074]On the other handby one [ a 4th embodiment / each transistor of the 
transistor groups 42A-42D ]An electric charge moves via the earthing conductor 
58 so that the potential (also voltage between electrode pairs of the display cell 
of the couple respectively connected to the ****** data line about data-line-groups 

B-D) of the ****** data-line may become equal mutually. Since an electric charge^ ..... 

will not flow into a ground edge if the absolute value of the potential of the ****** 
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data line is equal at this timepotential of the ****** data line can be equally set to 
OVwithout completely consuming electric powerand the electric power consumed 
by the drive of the data line can be reduced 50%. 

[0075]Howeverthe potential of the data line when one [ the data voltage of the 
size according to the gradation value which should be displayed on each display 
cell is impressed to each data line and / a transistor ]Since it has a value 
according to the size of the data voltage impressed previouslythe absolute value 
of the potential of the ****** data line is not necessarily equal. If one [ a 
transistor ] when the absolute value of the potential of the ****** data line is not 
equalalthough it is very weakaccording to the difference of the absolute value of 
the potential of the ****** data linethe electric charge (current) which does not 
contribute to change of the potential (and voltage between electrode pairs of a 
display cell) of the data line will flow into a ground edge from the earthing 
conductor 58. 

[0076]Thereforealthough the reduction amount of power consumption will be a 
little less than 50%The electric charge accumulated between the electrode pairs 
of the data line or a display cell as compared with the former is used effectively 
when impressing data voltage nextWithout almost consuming electric 
powerpotential (and voltage between electrode pairs of the display cell of the 
couple respectively connected to the ****** data line) of the ****** data line can be 
equally set to 0V (without throwing away most accumulated electric charges)and 
the electric power consumed by the drive of the data line can be reduced 
substantially. 

[0077]Since the potential (and voltage between electrode pairs of each display 
cell connected to data-line-groups B-D) of each data line is 0V when impressing 
data voltageLike the 1st - a 3rd embodimentthe inter-electrode voltage of the 
display cell to which data voltage was impressed reaches the value 
corresponding to data voltagebefore a data voltage applied period expiresand it 
—is in agreement with the light transmittancecorresponding.to the gradation value 
which should also display the light transmittance of the liquid crystal 18 of a 
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display cell on a display cell. Therebyalso when [ that the Multiplex magnification 
is large ] the applied period of the data voltage to each display cell is shorta 
picture can be displayed by high definition. 

[0078]Also in a 4th embodimentwhen impressing gate voltage to a gate line to 
the timing shown in drawing 3 (A) with a fictitious outline and making the 
transistor group 42A oneit is preferred that gate voltage is made to be impressed 
to a gate line. When the electric charge accumulated by this between the 
electrode pairs of the display cell connected to data-line-groups A also impresses 
data voltage nextit can be used effectively. In the timing which makes one the 
transistor group 42A shown in drawing 3 (C)lt may be made to make one all the 
transistors of the transistor groups 42A-42Dand it cannot be overemphasized at 
this time that it is preferred to perform impression of the gate voltage to a gate 
line to the timing shown in drawing 3 (A) with a fictitious outline. 
[0079]ln changing the polarity of data voltage for every one picture as shown in 
drawing 4 (D)and displaying a picture on LCD 1 0As a fictitious outline 
showstiming of the gate voltage impression start to a gate line is early made 
drawing 3 (A)Each transistor of the transistor groups 42A-42D is made one [ the 
state where gate voltage is impressed to the gate line ] (whether each transistor 
of the transistor groups 42A-42D is made one [ the timing shown in drawing 3 
(C) ] in order.), or all the transistors of the transistor groups 42A-42D are made 
one [ the timing which makes one the transistor group 42A shown in drawing 3 
(C) ] — what is necessary is just to make it like By thisbefore data voltage is 
impressed to each display cellthe voltage between electrode pairs of each 
display cell OVThat isit can be made to change to the value near the data voltage 
impressedpower consumption can be reducedand also when the applied period 
of the data voltage to each display cell is shorta picture can be displayed by high 
definition. 

[0080][Explanation of an experimental result] Nextthe result of the experiment 

(simulation) which the-invention-in-this-application person etc. conducted is 

explained. In the drive 32 explained by a 1st embodimen tdrawing 9 as data 
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voltage +3V as the maximumWhen impressing -3V as the minimum by turns and 
not impressing precharge voltage (a dashed line shows to drawing 9 )the 
simulation of the inter-electrode change of potential at the time of impressing 
+1 .5 V or -1 .5 V as precharge voltage (a solid line shows to drawing 9 ) is carried 
out respectively. 

[0081] Although (B) expands the range surrounded with the dashed line to (A) in 
drawing 9 When not precharginginter-electrode voltage is increasing also at the 
time of the end of data voltage impressionso that clearly also from drawing 9 
(B)and inclination of the increase in inter-electrode voltage is comparatively 
largeand has not reached data voltage (in this case+3V). Although the 
insufficiency of inter-electrode voltage to this data voltage is based also on the 
gradation number displayed by LCDIOIt can be equivalent to the difference of 
inter-electrode voltage in case gradation values "1" Differand cannot be made in 
agreement with the light transmittance corresponding to the gradation value 
which the data voltage which impressed the light transmittance of the liquid 
crystal of LCD 10 expresses in this experiment. 

[0082]On the other handwhen it prechargesas a solid line shows [ drawing 9 
(B) ]when ending impression of data voltageinter-electrode voltage has reached 
data voltage (+3V)and the light transmittance of the liquid crystal of LCD10 
serves as a value which corresponded to the gradation value which the 
impressed data voltage expresses correctly. Thereforeaccording to this 
inventionit is clear that the light transmittance of the liquid crystal of each display 
cell can be coincided with the light transmittance corresponding to the gradation 
value which should be displayed on each display celland a picture can be 
displayed on LCD10 by high definition. 

[0083]Although a 3rd embodiment and a 4th embodiment explained the case 
where polar different data voltage was mutually impressed to the odd-numbered 
data line of each data-line-groups ABCand Dand the even-numbered data line 

groups to the examplelt cannot be overemphasized that not the thing limited to 

this but the data line which constitutes each data line groups is respectively 
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divided into two groupsand it may be made to impress polar different data 
voltage to both sides. Howeveras a 4th embodiment explainedin changing the 
potential (and voltage between electrode pairs of a display cell) of the data line 
by electrically connecting between the data lines with which polar different data 
voltage was impressed. If the number of the data lines which constitutes said two 
groups is made into the same numbersince power consumption can be reduced 
mostit is desirable. 

[0084]Although the above-mentioned embodiment explained the example which 
connected the one end side of the data line to the multiplexer 38and connected 
the other end side of the data line to the transistor 42lt may be made to connect 
respectively to the multiplexer 38 and the transistor 42 the end [ not the thing 
limited to this but ] side of the data line. Howeverwhen the one end side of the 
data line is connected to the multiplexer 38 and the other end side of the data 
line is connected to the transistor 42. In the process of inspecting manufactured 
LCDsince it becomes possible to conduct the open/short inspection of each data 
line using the transistor 42 and the multiplexer 38it is desirable. 
[0085]Although the above-mentioned embodiment explained the example which 
divided into every transistor group 42A42Band 42C and 42D the gate of the 
transistor 42 provided corresponding to each data lineand was connected to the 
precharge controller 44When controlling potential by the same timing to each 
data lineall the gates of each transistor are governed and it may be made to 
connect with the precharge controller 44. 

[0086]The fixed voltage (for example+2.5 V or -2.5 V) corresponding to the 
maximum or the minimum of the voltage between electrode pairs of a display cell 
is impressed to the data line in the state where gate voltage is impressed to the 
gate linelt may be made to precharge the potential of the data lineand the voltage 
between electrode pairs of a display cell to the constant value corresponding to 
the maximum or the minimum of data voltage each time. A data-line driver 
- always impresses polar fixed voltage to the data line by thisThe voltage between — 
electrode pairs is changed to a certain direction (for examplewhen the voltage 
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between electrode pairs is precharged at said maximumthe voltage between 
electrode pairs is turned and changed to said minimumand). since it can turnand 
it can be made to be able to changeand can be accepted to said maximumit can 
appear in it and the voltage between electrode pairs can be changed to the 
polarity of a request of inter-electrode voltageand a size when the voltage 
between electrode pairs is precharged at said minimumcomposition of a data-line 
driver can be simplified. 

[0087]ln recent yearsalthough the trial which incorporates a drive circuit directly 
on the panel of LCD is madeit is a neck for a make lump of the CMOS structure 
to the panel top of LCD to be comparatively difficult. On the other handif a data- 
line driver of a short form which was mentioned above is usedimprovement in the 
yield in the manufacturing stage by the simplification of a manufacturing process 
and reduction of the element number which constitutes a drive circuit can be 
realizedand it will become easy [ also incorporating a drive circuit directly on the 
panel of LCD ]. 

[0088]Although reflection type LCD 10 was explained as an example aboveit is 
also possible for this invention not to be limited to this and to apply to 
transmission type LCD. Howeverin transmission type LCDsince the crystal silicon 
whose light transmittance is very low cannot be used like reflection type LCD 10 
as a substrate material for forming switching elementssuch as TFTuse the 
substrate which comprises an amorphous silicon and polysiliconbut. It is not easy 
to form logic circuitssuch as a multiplexeron the substrate of this amorphous 
silicon and polysilicon as compared with the case where it forms on the substrate 
of crystal silicon. Thereforewhen it is a premise to perform the Multiplex driveit is 
desirable to apply this invention to the drive of reflection type LCD. 
[0089]Although the embodiment which performs the Multiplex drive above was 
described to the exampleit is also possible to apply this invention to the usual 
drive system which this invention is not limited above and impresses data voltage 

- — to the same timing-to all-the data lines. 

[0090] 
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[Effect of the lnvention]Since this invention controlled much potential of the data 
line of a book to approach the data voltage to which the potential of the data line 
is impressed before data voltage was impressed to the data line as explained 
aboveAlso when a data voltage applied period is shortit has the outstanding 
effect that a picture can be displayed by high definition. 

[0091]moreover - much this inventions comprise the data line groups of plurality 
[ data line / of a book ] — impression of the data voltage to the data line every 
data line groups - order — andsince it was made to carry out within the 
prescribed period when voltage is impressed to the gate lineln addition to the 
above-mentioned effectit has the effect that big-screen-izing of a liquid crystal 
display and highly minute-ization are easily realizable. 

[0092]This invention impresses different voltage of the remaining data line and 
polarity to a part of data lines as data voltageSince it was made to control the 
potential of the data line by electrically connecting between the data lines with 
which the voltage from which polarity differs mutually as data voltage is 
impressedin addition to the above-mentioned effectit has the effect that power 
consumption can be reduced. 

[0093]Since this invention was made to control the potential of the data line while 
voltage was impressed to the gate line connected to the display cell from which 
the voltage between electrode pairs changes with the data voltage impressed to 
the data line at the nextln addition to the above-mentioned effectit has the effect 
that a data voltage applied period can be shortened further. 
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[Brief Description of the Drawings] 

[Drawing 1] lt is an outline lineblock diagram of the LCD unit concerning a 1st 

embodiment.- - 

[Drawing 2] lt is a sectional view of LCD. 
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[Drawing 3] (A) And an example of the applying timing of the precharge voltage 
which (B) starts change of gate voltage and data voltageand requires (C) for a 
1st embodiment(D) is a timing chart which shows respectively the inter-electrode 
change of potential of the display cell in a 1st embodimentand the inter-electrode 
change of potential of a display cell [ in / in (E) / a 2nd embodiment ]. 
[Drawing 4] (A) Or (D) is a key map showing respectively the variation of a polar 
change of the data voltage impressed to each display cell of LCD. 
[Drawing 5] lt is an outline lineblock diagram of the LCD unit concerning a 2nd 
embodiment. 

[Drawing 6] It is an outline lineblock diagram of the LCD unit concerning a 3rd 
embodiment. 

[Drawing 7] lt is an outline lineblock diagram of the LCD unit concerning a 4th 
embodiment. 

[Drawing 8] (A) is a key map for explaining that electric power is vainly consumed 
with impression of data voltage in the conventional drive methodand a key map 
for (B) to explain an operation of a 4th embodiment. 

[Drawing 9] (A) And (B) is a diagram showing the result of the simulation which 
the invention-in-this-application person etc. performed. 

[Drawing 10] Data voltage and the inter-electrode change of potential in caseas 
for (A) for explaining the problem of conventional technologychange of gate 
voltage(B)and (C) do not perform the Multiplex drive(D) And (E) is a timing chart 
which shows respectively the data voltage and the inter-electrode change of 
potential at the time of performing the Multiplex drive. 
[Description of Notations] 
10 LCD 
32 Drive 

34 Gate line driver 
36 LCD controller 

40 Data-line driver 

42 Transistor 



Best Available Copy 



44 Precharge controller 
46 Voltage switching circuit 
50 Drive 
52 Drive 
56 Drive 

58 Earthing conductor 
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>v ? 7.*^ES"J-rsrc46lC t'-^SPA d1A~dnA 
^^n/cn<lC7) h7>v7^^ rh5>v ? 7.*©f4 2 
Aj , 7 s — ?m.mB d1B~dnB icSlBli'n/i: nfi© 
V^** rh^>-^7.*g¥4 2 Bj , 7*-r S^l^gfCdl 
C~dnC iCg^tLfcnfSCDh^^^*^ TV^Z/'J 
v T^-^g^D d1D~dnD IC^^nfc 
nffl©h7>S?X4T* Th^>v ; X-S'©f4 2Dj .fciftrt 
5. h i 7>v ; X*P4 2 A, 4 2 B, 4 2C/4 2 DO 

§ h 7 >-^7» ©y- h y y * -^3 > h p— 

^4 4lCS!g!^nTiJy, r'Jft-^3>hD-74 
4tiLCD=l>hP— 5 3 6 IC^gl* nrt^o 
±ES h 5 >5?XtI 4 2 (4*BW©X-T 7^>-7*#Slc 
JiftSLTfey. ^'Jf t->*3> h Q-7 4 4 B*^ 
©*>*:7£J©#gU:*tfJS LTC^o 
[0 0 4 0] h^VvX^gM 2 A. 4 2B, 4 

2C. 4 2 D©&h : 7>vX*©KU-r>«:mE«J§lH] 
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8S4 6[C«4SNR^tlTt^. ^£^0884 6IJLC 
-v^tflE+Vi . -Vi ##«£3r*lS„ «E«)8Ih]S&4 

ib h =7 y *Jx * <o k u-f >tc y y ^--Jms. + v i x 

ti-Vi h^>vU2i¥4 2 A, 4 

If 0SS 4 6 &tf LCD3>hP-736 Vtt 
*J»#Sttc** IS LTfc y . ffiEt7jg[H]8S 4 6 li*5£f8<*> 

[004 1] ?W + -5fl»E+Vi tLTtt^ 

set 5 5 s - 9 m.j£<Dm±m(o 1 / 2 am. 

W&.-V1 tLTtt7 s -*«SO»'JHi©1/2©fi|* 
«^5Ct#?t5. — 0!l£LT. 7*-**E©»;Mi 
#+2.5 V, ft/Mfttf-2.5V?&9fcl|dl::l&> >ry 
t 1 *— IflBE+Vi =+1.25V. -V1 =-1.25V CT 

*fc«s«»ia»4 6tt. Hixwiatt 

[0 0 4 2] 1 fttt&IRQfttlSBWirs. LC 

D 1 OlCgj^S^T^li^ L CD3>hD-7 3 6 

h*U:S»l*ftfcT F T 2 4**>*-&«y- 

y-mK^-rM3 4®fHMf««Bir*. tftLCDa 

[0 0 4 3] y-^ai K^-f /t4 0tt» A^)?n/i:S8 

CtllZ^Jr— *«K5-f/t4 0fi*S 
7^-$*8i¥Afr6llIl;:?;l/7^U?-'+3 8 

'Ma**ti"*." ^iu^rp^-y-s aw?*"-** k^-t 

/UOfrSatfJSftfc^-r 9MK^ HOST*?—. »tt 

»©*7 r -*«'\aMniT*. 

[0 0 4 4] cnfc*yH3 (B) lcfca%?"£3lc« Br 

^- * i&m a ~ d iciiic x - * nK&wm * n. 

T F T 2 4tfi*y LTl^&ftavbJl/OB 

®2 2stfs^as2 ofrzis.z'mmirsicQiiiu-irtiz 



21J, LCD 1 0lC>^L?;U7 1 ^ , U«y^Xfg^n=4<D 

[0045] fcfix-TiWEostttt* Ei4 (a) k*. 
o QgTtaKjp-fe/uicig— ®l4©x-'S'«ffi^EPl)n u 

LTtcfct^U 04 (B) {Ct^fctdtC, a£S7U- 

S-biUOWlcH— SttOx— $VE&attlU 7*-*W 

©7 u-^Tti, S^*;UW£MigePiD**ifc7*— ■ £ 
«E£:Stta}K«:«7 r -'» Sffi5^ePllDr5<t -5 lz L 
Tt<fcl\> 

[0 0 4 6] —73. LCD3>hO-5 3 6H 7 s —* 
v>'X*g¥4 2 A~4 2 DCOSh^Vi/X^flD KU-OlC 

^■y^^-v^wjE+vi fisflttes-tu west*— ?mz 
k u«r >icy y + - i^tBE- v 1 *N*$S3r n 

4*5 (clEQf BB4 6 «0W5. TfttrSs t^- 

•S'®BEC0ffi14*r ; El4 (A) (D<t5lcii® 1 7U-AStc 

7 r -*«EE©att*j t H4 (B) ©idle 

[0047] $/cLCDH>hP-73 6H ^y^ + 
-j;a>hQ-74 4S^U 5 s — r S»i^g¥A~DlCl£lgS 
*n/fc h5>v > 'X^I¥4 2 A~4 2 D^, ^03 

(C) (C5%r*-f5>^T«tC*>*-&*. 

[0 0 4 8] dftlC^y, T^—Sfmff^EPlJD^tlSBuO 
SiflHcMU 7 s — 5'3NIS¥A~DSlc, :^lcEnJjp*n 

^T'-^WfftBHttory^v-s^KE (+vi xii 
-vi ) ^Epjpjn^ciiiicsy. s^-^^mffi 

t^— S'SSK : 5-</^4 0Sy ; ^U7 c 7U-5'-9-3 8*?> 
L T t—. 9 WEiVEPini *ft3 1 * l:: tiEPlJO * fttc 7 y 9^ 

*«fflcifitMaic»b («jll#7 r -7i«Ea)ttHS t +2. 

5 V 2.5 V, ^'JfV-^SEtf+l^SVXtt-l. 

- [0 0 4 9 ] *fc7 s -7Hi»B--D-Mrr y f t->*lE 

^EPfip-rsKHcii. @3 (a) »c*,g«r «k a icy- hgi 
cy- h«ff»ginp*ftTfey» wf- higicgigi^n 

Tl^a^^yU^JtOSa^-feyU^T F T 2 4*?7|->LT 

7*-5Hi®iprn3fii»u:iaB*nT^*aw-b/un:-3^T(* 
«s»n»c^'y7 t +-5?WEtfann**u x— 
enups-n^ <»: $(cume«^-b;ufl!>ss»iiiiVEtf^ , y 



» 
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[0 0 5 0] «£oT. &f-$i&mzti Lt-$ mKco 
fPbU&mt&SftZi:. 03 (D) ltt^-r«fc5lCv TF 

+ - s J&fjt>1t^m£ (010 (E) #BB) ttiML 
Z\ JhlBlcfcy* ft^-b;uo>jSA 1 acoytm^mtK S 

[005 1] ±IBTli l^>5>Z*»4 2 AlEO 

mm<DWtazmi&-rz>*'(s><?%:m< lz. 

l\ d*UC<fc»K ^7>^$flf4 2 AlCffiS^ftTl^ 
SSggfA d1A~dnA K.mgglrtltc&WiHlMZ'D 

[0 0 5 2] £fc, ±IBO<fc-5lCLfc^. S14*?iE<D 

-WfiKDntiLlt-V-i t.ts.-oZl^(DZ\ f-MH'7 

7'J? l -\'-v?ffiJEVi3b , 5±1.25VTS-5<frS<t. lulB 
JSi|B^ + 2.5 V-1.25V- — 2.5 V+1.25V. "T^to^ 
+ 1.25V- — 1.25Vtr*) d-ttfRTt^fc^o 
[0 0 5 3] ±IB7l±h-7>v > 'X^i¥4 2 A~4 

ti&<. 0y*.fc£03 (C) U^T h^>v\*2?¥4 2A 

A~4 2 Dtb^TO h ^>^X^^*>^-t±¥<t 3 tC L 
Tfc<fcl\> $fcBUKB©«t3lc, £<2<!:*U:03 (A) K 

[0 0 5 4] CS2*figJB®] ^tC*^(7)m2||figm 
ffi^iJt^-r*„ millS6JB^<i:|5l-OgP7>lc«|^ 

— ©ff**t*u itt^^ng-rso @5ic^-r<fe5ic 

31 2 3g£BBffiU:ft£Bl&gai 5 0 liSff^gHIg 4 6tf> 
GftZKZ&V. h^Vv^SU 2 A, 4 2B, 4 2 



C. 4 2D<D&h^vyx$<&KU-<>M:ii^4 8£*> 

[0 0 5 5] ^C^2Hfig^(7)f^ffi^iJi^-r5o SH2 

14£04 (B) tC^T <fc ^ tC^g^T L C D 1 0 t cunts 
^S/^U 7 i ;7 c -fr-v > '=IVhP- ; 5 4 4ti7 r — S*&IS¥ 
A~DlCjg,^*ftfj: h7»"X^gf4 2A~4 

#*03 (o {Z7r,r^^^y<fz-m.\^y^^o 9 
— 2nE.<Dm&zm4 (b) <D&o\ztywxtc.m%. m 

7*-ft-5£<!:lC£:-5jb\ h7>y'X$S4 2 A~4 2 DCD 

§7=— sin©m«s epfipi-n^x— frmicifiiMi 

fit) ii^oT^-SiltlC^So 

[0 0 5 6] Src7 r -^!ISS¥B~DlCO^Tl±. h^> 
v>'X*S¥4 2 B~4 2 D<D& h"7>v''7.-5'*^>*tl« 
fc*tC«y- hmfftfEPlJPTrtlTfctK »y 

T 2 4tf*>U^5©T, BufB^-fe/^J^^-fex- 

* an* b ~ d o&t— 9 momnxmz&min tit i^^a 
a^-t ) nc Epun * +i5 t— z ms. (DMmm\B\E.&i*ti 

2><DZ\ ^-^^B-DlCglgS^tL/cSa^-tr^OW 

[0 0 5 7] SfoTv St- ?Sg^lc3* Lt^— ?Sff<7) 
ffljP^F^^nS.!:. 03 (E) ictjrTcfcaicSjjHr 
;l/<7)«^«JEti. ^* (01 0 (E) ) tttMLZ. 

< . =sa/Tx-t;i/'N<D7 :: -'S»mff©En)!)P^F^3bm^^ic 

tS®MTli^a^^c:t^T*5o f&2 
HfigJK^cfe^Tt., 03 (C) IC^-T h5>5>**» 
"4 2"A^>T>irirS^ ~ V^lCfc^T." h -7>v?X^ 
l¥4 2 A-4 2 D0)±Z<D Y^y'J-^^t^lE^^. 
■plCLTfc.fclA, *fc. iIO<t5-lCE13 (A) ICS^g 
ZtxTZ^IC?- YS8UZ7- hSS^EPlJPLfj:7?3bW^ 

[0 0 5 8] gfc. 7 r -^mff©®14^@4 (A) IC^ 

r <fe 5 tc. 1 7 \s-umizwmjiz lcdio izm 

&T : -5mzffi—®&<D : r-'9'm&ftW1)U-$n2><DZ\ 
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[0 0 5 9] ft^T. =r— »WE©Stt««*1 7U- 
A^mtflgjlT L C D 1 0tcSff&$aVr«4tt£& 

0 3 (a) ic«®)!ST^-r<fedi^ y-m^y-h 
n&tfmuzftz^z>vm?h^z/*jx2m4 1 a~4 

2D©Sh7>v i 7$^>ft5 (03 (C) IZjjiT 
$<f ~y?Z> t-^ 4 2 A~ 4 2 D0)§h7> 

->'x*£IHU::t>;}r-ti5jb\ 3ttMi03 (c) ic^fh 

^ S s J7s 1 m 4 2 A ylEt* * << = > ? T' h 7 > i>' 
7.*8f4 2 A~4 2 D©£T© h^V^^^Vj* 

$ ttini* n* <k # ic *»s-fc ju© waaia* 

[0 0 6 0] ±IBTt±lffi : f4 8^Jg*ftLTl^c 

ti\ Ctl(<:tta.Ttt?4 81Z— SSE^epfiD-rSJ:5tC 
LTtxfclA, fljttfs ^-^^©^^©Sfettfil*^ 

a?— *n&<om±m£. ««#*©£*©?*-*«]£ 

©g*fl 9«EE©B'JMtt £©¥*S«i:fflST* 

«E^?4 8n:6nfip-rsii<!:^T*s„ cnicty, 

T 5 - * ®ff ©^*ffi©S&fcMI# 7^- * BJE©@14 \Z ct o 
TS5?)sST'$oTt, 7 r -*iig'\©7 r —Sfmff©EP 
fiD tfBMMFftT 5 . SiR-te /U©«attfWIE 
yUfc^r^*IWIffifc»fc*-*ttfciir*iI©l«IB 

[006 1] 131 3 SlteeiKI :*K#5£f8©3l 3 Hflgfl* 
BSBfflT*. 5B1 MBBBteH— ©SMNCttH 

— ©W^fcttU BlW*«l»r*. B6icair«fe3ic % 
£3mg8S(Cffi3Blftgll5 2(2« h^>5*X*«4 
2 A, 4 2B, 42C, 4 2D©Sh7>->"X$(D? 

t*— *I8 CT^t)^^— ^Jgd1A.d3A -,d1B,d3B- -,d1 
C,d3C •,dlb.d3D ") izmmHEtltc V5z/ s JX*<t> KU 
^>l±$&S*85 4AtC&!^ftT*iy, V-X^r- 
•S»SgPA. B, C. D©Gtg£SS©^— S»*g CTfttJ 
"5, 7^— ?$gd2A.d4A -,d2B,d4B— ,d2C.d4C— f d2D.d4D 

[0062] Jgl85 4A > 5 4 Bl2^fftZ)§0Sg4 6 
tcS8«ft7VS. mff«)#0»4 6«. LCD3>h 
P-^3 6^S<0S^(C(S;i:T. $S1^54A, 5 4B 



U W£«WBia4 6^g«il5 4A % 5 4 B KEPfiPT 

&5 4 AlCT/U^-V-Sfllffi+Vi ^EPllDLT^-St* 
t±*em«S5 4BtcyU7 c ^-v f «E-Vi fcEPllPU 

^liJS&miSS 4 Blc^y^*— 5flBffi+Vi ^EPftPT 
*o £3lHBBflrP& $&mHg5 4 A, 5 4 B&tfmff 
«J*0»4 6**38lS©«flaBE#«lc»J6LT^*. 
[0 0 6 3] %lcll53lttraft©fHS*fffllir£. M3 

A, B. C, DOT^SfSacDT 1 — frSStfiS&Sg©^- 

4 (C) XI* (D) #!$) 0 fc^-i S»3NtlcEP/lP^- 
5T-?lE©Ittll 04 (C) izjjkT&viz'f-b 

( d) rcmr £ 5 icm 1 y u-^sicsfe-r s «t ? k 

[0 0 6 4] £fcl_ C D=l> hn-^3 6l±, 7^—5*81 

EpjJBTrft^-SSflECDiltttfft) Tfttltfie«l5 4 
Alcru^-V-S^WE+Vi S&m^5 4Blcyu^ 
+ SflttE-Vi *«fiPttl*n*J:dlcWE<S!I»S»4 6 

EE©ait jd t *n «r Sam*! 54Aic^y 7 t +-s^i 

ff-Vi !b\ S&1USI5 4 BK?W*— 5fltff+Vi * s 
*«aJlB**i*J:5»cWE«I»0»4 6 

[0065] -r^fc-fe. s^-- SfjgtcEnijpTrnsT^— $f 

1E«^@4 (C) ©*5lcy- h«1 ^OStt 
J5«*tl*«&lCW:» il&mS§5 4A. 5 4BlcH]ftP*n 

to*J:3lcWE«I»ia»4 6fl!)f3Bi*<WfliPU Sf-? 
Jg^EP»P*nS5=— S'mff©8l14* ,5 04 (B) (D&olz 

A, 5 4 BltepllP^tlS^U7 c ^-v''®£E©@1± i fciii^ 
1 7 U- U%\,zWW*>Z> «fc -5 tc«S«g|2lK 4 6 ©ff®) 

?nfc h 5 V i/X ^gf 4 2 A ~ 4 2 D ^; 0 3 

[0 0 6 6] c*uc«fcy % mi Hfig^<tl5»iic. 

T^-V-v'mff (+Vi Xtt-Vi ) #7 r -$*gi¥A~D 

sicepfip^tu 5 s — S'mff^EPira^nsi:^©^— ? 
ig©m(mi, EPfip^ns^-^Bfficjfi^fiic^b (« 

illfT^-^mffWffifflfi^+Z.S V 2.5 V, yj^* 

2svxtt-i. 25 wmfett* wfip^ns 



4 
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mz. T-$m$&~D<n&T-zi&(Dttrii3-\.zmm.iE 

fit <t & -o t ^ -5 c t ic & £<, 

[0 0 6 7] ftoT, St^— SJlSgPlC^tL^-^mffro 
Epftnfe^^n^ix 03 (D) ICtjjVTcfc-plCx TF 

E.&mmmbmTTZwiizT— zwEfettfsr&mizm 

[0 0 6 8] SSStJfefl^lCfcl^Tt. 03 

(A) K^SgTijVr.fcdlC. y- H$g'\<7Xr- hmff 

tc. S3 (C) IC^-T h^Ve>X^gf4 2 A^*>^-ti 
5*-f 5 y^lCfcl^T. h7»"X$gf4 2A~4 2D 

<fcl\, COi*tcE13 (A) lc«^T^rd:5lc>f- 

[0 0 6 9] cm4HfiEm^) 2iic*&mo%4nmB 

f4^M(C§^iglSl5 6liSE«Jgls]S&4 6^ 
^fflST*-*lT33»A h^Vv^SSM 2 A, 4 2B, 4 2 
C. 4 2D<D£h^>S>'X$©KU-<>ttg%|g5 8£ 

[0070] ?R.\ztii4nmmo)ftm*wm?z> a S4 

fS3Sfflgn£l34tK« S^— ?|gg¥A, B. C, DO 

(04 (C) #Bg) o $ftLCD3>hQ-736 
li. ^-*$§g¥ A~DltgJi3-tl/c h5>S?X*R4 2 
A~4 2D^ ^13 (C) KmT** = >-7*T'imc 

[007 1] m4HJg^T'fi7 r -^mff £ LT, 

<D/c«>. K^>yx^gf4 2 A~4 2 DfflSh^Vy^ 
<0V£fc£J:-3lc. J$HM§5 8£fl•LT07^;:*EPT* 



jSr7^ftX^i*©>£©:£ftKm?5tfj#^j^^ £7c. h 
^>v'X2g¥4 2 A~4 2 D(7)# h^yvX£tf7f->^ 

T\ S'7 t -hSS^g^nfcSa^-b;UOTFT2 4^ 
*>LTfcU* ^-$$gg¥B~D<D&^-2J&©ra*lfr 
K£ig!*ftTl^a^-tr;14coi^-n*08 (B) tc^f 

5 8^LTa^3b^«j-r^o 

[0 0 7 2] 08 (B) THi h^>i>*3.£4 2& 

tf^-SSg K^f/\"4 0£*3WtC>SLTasy* Ill* 

^u^-y-3 8<D0^^iiiSLrt^„ 

[0 0 7 3] LC D 1 CHDffiGCOmfjUlMzaillUTZT 

t\ '<&£<DmmjD7£T*lt. 08 (A) izmamz7jKT<i: 
5 lz. mlslM&tflEO)?— fME. fireman 

it. 'kmcT-*nK&mQ-£tL%mzwMttffl\cwm 

it. xmzM&tfmvT-znKtfwto-stiztnmti 

(st/^-^ssicga^tifcm^) i±&Mtic}#TenT 
i^fco ctu*. $ticiftWLfc^i~^3Hiig»5^-p^ 

[0074] ztiiztjLm4nmmm-eit. v^w* 

•?Sf4 2 A~4 2 D(D&b ; 7> : ?XZ%:*y?2>Z.£lZ 

w»*ib we *») tfmnzm l < ^ « ct a tcst^ 5 8 

Kited; y igB-r*S73^ 5 0 %ffiarr**. 
[0 0 7 5] L^L, Sx-^«llcti§a^-b;Uca^ 

o)WM<»msm<»mzfc\zT. mtbzw&Tit&z>&. 

[0076] fifoT. jSB®7D<Dea«« 5 0 %^S=F 
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[0 0 7 7] Stcs =r-*m&.1s:mV?Z>il 1 £W^ & 

i~m3HKgm^<»:i5ifiiic, T-zm&ftwmztxtzm. 
zftmmmz—siTZo cwcty, v^^u-y^T. 

[0 0 7 8] &2>\ SB4*JBB«lcas^T , b» 03 
(A) KaWPSr^-f S>ypy— h«lcf - t>« 

fc, 03 (C) left H5>i?Z$8f4 2 A^Vf t 
S >?'UI351^T. h3>-JX2WtA 2 A~4 2 D 
©£T4> h 7 * -a-SJ: ■? Iz LTfc <fc < . 

C<D£Zs ¥- b&'Wf- hnEE<nePtiU*m3 (A) 
»=«««TSr*-r 5 >9'T'170 ZttiWZ Ll^ZLtlt 

[00 7 9] 7 r -*®E<7>}&1£:&04 (D) icf 

f «t 3 1 7 \s—LM\ZtyW7LT L C D 1 0 icgi 

fftssavr^isdrciit 03 (a) izmmmT7rsT£o 

< U y- h^tcy- h WEtf EMU* nTt"»*«»-p h 
=5> > 4 2 A ~ 4 2 D K ^ > v-'X * V £ 
H±3 (03 (C) lC^-r^'T5>-57"TK3>v ? X^i¥4 
2 A~4 2D©§h : 5>-;>'X$£HlC*>£-|±5Jb\ sE 
IM*03 (C) ICijVr h^>v-'X*S¥4 2 A^^-fet 
5-S'-r5>yT-K-7V> > 'X^P4 2 A~4 2 Dtf>£T£> 

h^^^x^^^-v^-a-^) idtc-rnifct^o situc 
at?* * <t ^ic&a/Tvt yu's© x- * me© (Phmmtf 

[0 0 8 0] (HS&gm<DI«iE) :^tc*Bi^#^ll 

-So s 9 «^ i nmmmvmm Ltzmm&m. 3 2 ias^ 



T. T-JlEt LTi^fi LT©+ 3 V x g'JMIi: 
LTW-3 V^SlcaWSPgl;:. ^Uft-vffE 
^EPjtin L&ivt§£- (091C®SST^-T) . Stf^'J? 1 * 
— >mJ±«kLT + 1.5 VXIi-1.5 V£EpflDL/ci§£- 

(0 9 ) ©m^omE^^t^* 

[008 1] 09Kfcl>T (B) ti (A) iCflfcSSTBA, 

feffiH^st^u/c^roT^s^ 09 (b) ^et^e 
fr&cfc -5 yy ^+ --j^'ttiz^m-titT-znE. 

ws'mE.nmmomzftimfttt < . ^-^je (c 

-rsm«iP^mE©=FS»ti, lcdio TStrnzazn 

(D^mrsmzcomiziism u lcdio (Dm^cD^m^ 
mz. epjp l/c^— 2mE.&m:?i%mmizttfc?z>XM 

[0082] cnicwury 

09 (b) izm^r-^r^oiz. T-zn&omu&m: 
TTztziztemmmmKi*?— ^ms. (+3v) izm 
LTfc y . lcdio <o%ii> B <DxmmmtGim Ltc?- 
*n&&m?mmmiziEmztti&Ltcmtij:z 0 ^ 

-ajtsuimv l c d 1 0 izmmnTm^m 

[0 0 8 3] m3Hfig^S0 : ^4|iai^T- 

Sx-^jggfA. b. c. Dom&mmoT— 

2 0(D^~/l/-^C7>lT. >K7jtC^14(7)S^S7 i -'S'Sff 
U M4HSgm^T'SimLf ; :cfc3l::@140DS^57 r -^ 

[0 0 8 4] Sfc, ±IB©llfiimSTli, 7 s — 
ffifj^;l/fyu^^3 8tCj«g|U x— ?Jg<Dfl^0 
5& K ^ >5;X*' 4 2 iCffiSILfc^J^Si^ Ltzh\ rtiic - 
KS^n* i t<DT-li^<. x— £fg<D— S^SJ^^Uv 1 ^ 
U ^ +>■ 3 8 SI/ h ^ > X ^ 4 2 ICS ^ -5 <*: 3 

3 8 legSI L, x-^&KDffeiffiflJS- h ^ V * 4 2 IC 
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